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(g) Gas Dryers. 

(Sj) A compressed air dryer has a body (1) and a 
cartridge (8) housing desiccant (10) through 
which air from a compressor is driven in one 
direction on its way to a storage reservoir and a 
purge valve (13, 14) is provided whereby air 
under compression can be conducted in a re- 
verse direction via the cartridge and an electri- 
cal timer controlled metering valve (20) is 
provided for conducting dry air from a reservoir 
back to the desiccant for regenerating the de- 
siccant, the timer 31 being initiated by oper- 
ation of a pressure switch responsive to a signal 
which sets the compressor off load. 
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This invention relates to gas dryers and relates 
more especially but not exclusively to air dryers for 
compressed air braking systems of vehicles. 

Compressed air systems are used to operate 
mechanical devices of many types. One common 
form of system which has become widely accepted is 
the compressed air brake system employed on heavy 
road vehicles. Such a system operates in adverse 
weather conditions but at the same time includes 
valve devices and components which are susceptible 
to damage or failure due to the ingress of contamin- 
ation by water because corrosion and or freezing can 
occur. In view of this it is now usual to include an air 
dryer in such a system to ensure that significant mois- 
ture is extracted from the air used therein. Such an air 
dryer typically comprises a housing which is connect- 
ed between an engine-operated compressor and the 
storage reservoir or reservoirs. The air dryer housing 
includes a chamber which contains a desiccant com- 
prising a granular sodium alumina silicate molecular 
sieve compound which is highly hygroscopic. Such 
substance requires regeneration by metered purging 
from time to time by dry air and it is usual to effect 
such purging at times when the compressor is switch- 
ed to an off-load condition following full recharge of 
the storage reservoir. Accordingly, the known air dry- 
er has been provided with a discharge passage via 
which compressed air can be discharged from a spe- 
cial storage volume or a said storage reservoir itself 
and the volume of air discharged has been only arbi- 
trarily related to the purge requirements of the desic- 
cant. 

According to the present invention there is pro- 
vided a gas dryer comprising a body carrying a cham- 
ber containing desiccant material said chamber hav- 
ing an inflow passage and a one-way outflow pas- 
sage communicating respectively with inlet and deliv- 
ery passages of the body and a valve operable in re- 
sponse to a pressure signal indicative of attainment of 
a predetermined delivered pressure to connect said 
inflow passage to a vent port, a pressure signal re- 
sponsive electrical switch operable by said pressure 
signal to initiate an electrical timer device controlling 
energisation of an electrically operable valve for per- 
mitting restricted gas flow from said delivery passage 
via said desiccant, said inflow passage and said vent 
port. 

In order that the invention may be more clearly 
understood the same will be further described byway 
of an example as illustrated in a diagrammatic form in 
the single figure of the accompanying drawing. 

Referring to the drawing this illustrates one em- 
bodiment of an air dryer employing the invention. The 
air dryer comprises a main body 1, having an inlet port 
2 for connection to a compressor, a delivery port 3 
and a vent passage 4 fitted with a compressed alu- 
minium mesh noise-reducing element 5. Another 
aperture 6 of the main body 1 is fitted with an insu- 



lating closure 7 carrying connector pins 7a, 7b to re- 
ceive a two pin electrical connector (not shown) typi- 
cally for a 24 volt D.C. electrical supply to a heater and 
a thermostat. Afurther output port (not shown) on the 

5 body is connected to transmit the output of a governor 
17 (to be referred to), to an un loader valve of the com- 
pressor. Mounted on the body 1 is a screw-on contain- 
er 8 of well known type, containing an annular filter 
mesh 9, via which incoming airflows upward through 

10 a cylindrical filter 9a and t hence downwards through 
a contained body of a granular desiccant 10 before 
passing to a one-way outflow passage 11 via a check 
valve 12 to the delivery passage 3. 

A purge valve member 13 is normally urged 

15 against its seat 1 4 by a spring 1 5 acting against a con- 
trol piston 16 which is subject to the output pressure 
signal from a governor. The governor 17 senses the 
pressure of a predetermined delivery pressure in a 
small passage 18 connecting it to the delivery pas- 

20 sage 3 such as to apply control pressure to piston 16 
to open the purge valve member 13 from its seat 14 
when a given pressure level is attained. The purge 
valve then remains open until a predetermined lower 
pressure level is attained. 

25 In parallel with the one-way outflow passage 11 

there is an electrical solenoid operated valve denoted 
by reference 20 providing a restricted gas flow path 
from the delivery passage 3 via a metering restriction 
20a back to the desiccant. The valve 20 is operable 

30 by a control current supplied via an electrical connec- 
tion (not shown( and a relay 32 by an electronic timer 
circuit 31 controlled by an electronic circuit board 32 
supplied at terminals 'A* via the pins 7a and 7b refer- 
red to above. A fluid pressure responsive switch 24 

35 which is normally open circuit but completes a circuit 
to terminals 'B' of electronics 32 and terminals 'C of 
the timer 31 when the governor provides the control 
pressure in the passage 23. In a practical realisation 
of the invention, the switch 24, the solenoid 20, the 

40 electronic circuit 32, timer 31 and relay 32 are prefer- 
ably contained in a single module for insertion in a re- 
cess provided in the housing 1. 

In the path from the port 2 and an inflow passage 
28 to the container 8 there is also provided a fluid 

45 pressure operable inflow cut-off valve 27 actuable to 
its closed condition by the control pressure derived 
from the passage 18 via the governor 17. The inflow 
passage includes a baffle 25 having relatively large 
apertures 25a overlayed by flexible leaves 26 and 

so smaller unobscured passages such as 25b. The baf- 
fle therefore provides relatively free flow from port 2 
to the container 8 but more restricted flow, via aper- 
tures 25b, in the reverse direction. 

The governor 17 is of a known type comprising a 

55 valve member 1 7a which is urged by a first predeter- 
mined pressure away from an upper sealing position 
shown against a spring 1 7b to a lower sealing position 
to transmit pressure from passage 18 as discussed 
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above. The member 17a resets when the pressure is 
1 8 falls to a second lower predetermined pressure. 

In operation of the air dryer compressed air is 
normally supplied at port 2 from a compressor and via 
the inflow passage and restrictor baffle 25 upwards 
via filter mesh 9, and filter 9a to the region above the 
desiccant 10. After passing downwards through the 
desiccant 10 the dried air flows through the one-way 
passage via check valve 1 2 and the delivery passage 
3 to storage reservoir (not shown). 

When the delivered pressure attains the first pre- 
set level of the governor 17, the governor switches 
over to supply a control pressure from passage 18 to 
the above-mentioned output (not shown) port to set 
the compressor to its unloaded condition. Typically 
the compressor is a compressor which is unloaded by 
connecting a small additional clearance volume. At 
this time the pressure in passage 2 will therefore fall 
to a value which fluctuates around 5 bar whilst the 
compressor continues to run free. This pressure is re- 
tained by closure of the cut-off valve 27 by the gov- 
ernor output pressure. 

The governor output pressure is also applied to 
the pressure switch 24 and also to the piston 18 to 
open the purge valve (14, 13) releasing the pressure 
from the housing and discharging any accumulated 
condensate in the lower part of the housing. The op- 
eration of the pressure switch 24 results in completion 
of the circuit to terminals 'B' of the timer and the sup- 
ply to the electronic circuit The timer 32 therefore 
commences to time a control current via relay 32 to 
the solenoid valve 20 which opens for a preset max- 
imum time interval. Dry air is thereby metered via me- 
tering restriction 20a from the storage reservoirs and 
upwards (reverse direction( through the desiccant 
and discharged via the purge valve. At the end of the 
preset time the timer resets interrupting the control 
signal to the relay 32 so that the valve 20 closes and 
purging ceases. The compressor may remain off-load 
and the purge valve 13, 14 may remain open until the 
lower pressure level setting of the governor is 
reached due to air usage from the reservoirs. 

In the event that after initiation of a purge cycle 
a rapid reduction of delivery pressure occurs at ter- 
minal 3 due to excessive air consumption from the re- 
servoirs, and the pressure descends below the sec- 
ond lower predetermined pressure of pressure the 
governor 17. The output pressure from 17 therefore 
ceases opening switch 24, so that the circuit to the 
timer 32 is interrupted and the supply to the electron- 
ic board 'A' ceases whereby the current to solenoid 
valve 20 is cut off by the relay 32. The purge cycle is 
thereby foreshortened enabling the compressor to re- 
charge the reservoirs. On subsequent operation of 
pressure switch 24 a full length purge cycle can then 
be re-started. 

The inflow cut-off valve 27 is operated to the 
closed condition as soon as the inlet pressure within 



the main body has fallen sufficiently for the governor 
pressure signal to move the valve member of 27 left- 
wards as seen in the drawing. The valve 27 thereby 
substantially isolates the output of the compressor 

5 from the air dryer whilst the purge valve is open. This 
ensures that the compressor clearance volume is not 
vented via the air dryer and can also avoid engine dis- 
advantages which can also result from purging an air 
dryer which is supplied from a turbocharger-fed air 

10 compressor. 

The above mentioned more restricted flow via 
openings 25b has little effect upon the purging action 
metering of which is effected by the restriction 20a but 
25b serves to restrict the instantaneous energy dis- 

15 sipation and therefore the noise produced when the 
purge valve 13, 14 opens. 



Claims 

20 

1. A gas dryer comprising a body (1) carrying a 
chamber (8) containing desiccant material (10) 
said chamber having an inflow passage (28) and 
a one-way outflow passage (11,12) communicat- 

25 ing respectively with inlet (2) and delivery (11) 

passages of the body and a purge valve (13, 14) 
operable in response to a signal indicative of at- 
tainment of a predetermined delivered pressure 
to connect said inflow passage (28) to a vent port 

30 (4), characterised in that a pressure signal re- 

sponsive electric switch (24) is operable by said 
pressure signal to initiate an electric timer device 
(31) controlling energisation of an electrically op- 
erable valve (20) for permitting restricted gas 

35 flow from said delivery port (3) via said desiccant 
(10) said inflow passage (28) and said vent port 
(4). 

2. A gas dryer as claimed in claim 1 , characterised 
40 in that said purge valve (1 3, 14, 1 6) is a pressure 

signal responsive valve and said signal indicative 
of attainment of a predetermined delivered pres- 
sure is a pressure signal. 

45 3. A gas dryer as claimed in claim 1 or claim 2, char- 
acterised in that said electrically operable valve 
(20) is a solenoid valve and including an electrical 
relay (32) responsive to said timer for applying 
energising current to the solenoid of the solenoid 

so valve. 

4. A gas dryer as claimed in claim 1 , 2 or 3 said elec- 
tric switch being included in circuits to said timer 
and a supply circuit to an electronic circuit board 

55 (32). 

5. A gas dryer as claimed in claim 3, characterised 
in that said solenoid of the solenoid valve, said 



3 



EP0 530 019 A2 



relay (31) and said timer are included in a discrete 
module housed in a recess of said body. 
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